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^ (57) Abstract: A memory cell of an SRAM is composed of a transfer MISFET, a drive MTSFET, and a load MISFET 

the drive MISFET. The load MISFET has a vertical structure where a gate electrode (23) is disposed over the side face of a multilayer 

^ structure (P) extending perpendicularly to a major surface of a semiconductor substrate (1), with a gate insulating film (22) interposed 
between the gate electrode (23) and the multilayer structure (P). The multilayer structure (P) is composed of polycrystatline silicon 

^ films: a lower semiconduaor layer (13), an intermediate semiconductor layer (14), and an upper semiconductor layer (15) in order 

O from below. 
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(57) 

SRAMO'^^y-tr/H*. SiHfflMISFET, lEihfflM I S F ET*J J:^^:* 
UmUl SFETX-mf^^tlXiSiO^ A?^.fflMI SRETIi, IKiljffiM I S F E 

T<z)±^fls^wfl^^$tL-cv^5>o :ft^BffflMi sfetj*. ^^mi^mm (d o^stc 
M/i:^ip](3jffi??E-r'5«^«it{!is (p) (Dmrni^'^f- h^mm (22) 
hnm (2 3) s^iafiLycl«^M^itsr^bTv^So w<^igs«i^{^s (p) f*. 

m (14) *3j;CP±jiil^^<$:» (15) ^aJiLfci«fi£(C;^^o-CV^-5o 
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m m m 

5 ^m^m 

10 ^3:^m 

Vim<D:k^m^mWU^mm<D—m'Q$)^SRAM (static Random Access 
Memory) f4. — JlSJ^ 4 n ^ ^-/I'SM I S F E T ^ 2 ^<7> p ^ ^-/I^MM I 

S M S R AMfi. il^^^^S^t^^ffi tvl 6 ^OM I S F E T <SrSpffi6<JtCiBg-f S (O 

'e?''J;ttt*it#P^^8 -8 8 3 2 8-^^^^, #^^5-2 0 6 3 9 4-§-^ 

$tL-5o 0IJ^f^tfl3Z!!Lfc4j@(Dn5^ir^>/^^M I S F E T ,h 2 IQco p ^-Y ^/WM 
25 MIS FET?r¥2^^S^±{cM-<-Ci2ai-'5^^CMOS^SRAMO^ti, 
h^i^v'^iJ' 6^®5><^^^— :^^ie:>il1-6o ^IW^^CMOSMS RAM 

fi. n ^•^;^^yl'^M I S F E T p ^^^^/I'MM I S F E T Sr5)'Sii"6 ^J'^/l^ 
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^^0^(7)SRAM(*. ^^y-fe/U-^tt^-r^— ^l-OteitfflMI SFET. — 
10 OiEtlj^fflMI SFET. :Sfc«— >Et CD A^^^^M I S F ET(7)V^-rtL;5^^. 

fz.^- vwmt ^^-r^mwm'^<oM i s f e t-chu^k :n©issEM«iit<^)M i 

SFET^Tx HtffE^*y-fe/i'^1tJ55&-t--5flfc<^MI S FETO_h$|Jt:i?l0Afe^<5*j<Z) 
15 -CfcSo 



20 I2l2(i. ||J6(^?l0STS>Sil^^{!t:SE1li^gOp<^yir/ViSr^-r^® 

iii3fi. 1112 OA- A' m^v^^timmm-^^^. 

25 T-fcSo 
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mi 2tt, ^mm<D-mm(Dmmxh^^mi^mmmm(Dmm:^m^7r:i-mm 
10 mxh^o 

15 misfi. :^mm(D-mm(Dmmxh^^mi^m.m.mn<Dm^:f7m^^TW-m 

m-cfeSo 
20 mx-fcSo 

mi 8fi, :^mm<D-mm(Dmmxh^^mwmmi<Dmm:fjm^7ri-tmm 
m-efcSc 

mi 9fi. :^mm(o-mm<Dmmx-h^^mmimmm:<om^:^m^^-tmm 
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1112 3 fi. :^^m(D-mm<Dmm-ch^^mwmmmm<Dmm:^f^^^-rmm 

mxiyi>o 

10 1112 7 :^mm<D~mm(Dmmx'h^^mi!¥mmmmi<Dmm:f7m%:^-r^m 

1112 9 tt. ^mm<D~mm(ommxh^^mi^^^mm(Dmm:^m^7^^mm 
15 mxh^o 

ma :^mM(D—mm(r)Mmxh^^mi^mmmm:(Dmm:^m^^-rmm 
mxh^o 

20 iii3 2f4. :^mm<D~mm(Dmmxh^^im^mm<Dmm:^m^7r:'tmm 
ma 4f4, :^mm<D—mm(Dmmxh^^mi^t&^^m:<DmT^:bi^^7f^'rw-m 

25 ElTffe^o 

ma ^mm<D~mm<Dmmxh^^mi^mmmm(Dmm^m^^irmm 
mx:h^o 
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1214 ofi. ^mM(D-mm(Dmmxh^^^mm^WMW:<Dmi^:f7f^=^^--rmm 

1214 :^wM(D-mm(D^mxh^^mwummm.(Dmm:ffmt:7r-i-&rm 
10 mx'hi>o 

1214 5 fi. ^mM(D-mm<Dji^mxh^^m^mmmmi(D^m:^m^^-^WTm 

121-CfeSo 

20 mr-feSo 

121-Cfc^o 

1214 8 fi. ^mm(D~mm(Dmmx'h^^mi^tmmmi(Dm^:fjm^7f^-tmm 

25 121 4 9 f±. (D-mm<Dmmxh -5 ^^^*:|El«^g<D^i^;^?i^r^-r 

l2i-efc6o 

US Ofi, tt§5t5<D^:^CMOS^SRAMOp<^yir/U'^7]^i-5p®|21-e*>'5o 
^flBlHl8SI21-C'*)-5„ 
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1115 2 ^m^<Dm<Dmm<Dmmx-;h^^mi^ts.m.mm.(D?^^v±^\^^^^ 
5 ms 4it. m5 3(DA-A' mi^f^<3tcmmmxh^o 

mSSfi. ms 3(DB-B' ^{dfp^ofcJ&fSiHT'fcSo 

HI 5 7 tt. ^^B^(^m<^IIJS(Dff^t|-CfcS^^fijJtB1t^M(D^^ y ±yu^7jk-i- 
10 ^flfilHlgSlllX'fe^o 

HIS 8fi. *|g0^om<Z>*S£<D?|0^-efc5¥^^BSit^®<Z)^^y-ir/w=Sr^-t- 
^fflBHIj^lll-CfeSo 

me lit. ^mm<Dm(Dmm<Dmm-ch^^^mPl^mmmm.<D^^ y ±/\-^^-r 

20 ^filfiIlI8SlilT'*)Se 

^mm^m-ctb^a 

25 m 6 5 ^mm<Dm<DmM(Drmxh^^^{if.m'^^m.(D/-^ y -feyv^r^-r 
^fiffiiH]gsiii-efc-5o 

me *iiPj<^M(^iiJSoji0iiT*feS¥^^*:iEtg^«(D^^y-fe/i'=^^-r 
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5 ^flfilUS&lll-Cfc'So 

10 m7 2a. 1117 1 (DA- A' m^r^^tcm^m-c^^o 
^-(iffiiEiiSEi-efcSo 

15 1117 5(4. |1|7 4(DA-A' ^{Cfp^ofc:iff®lllT?fe^o 
1117 6{4. I217 4CDB-B' ^(;ifp^ofcSlf®ll|-efc'5o 

1117 7(4. :^wM(Dm<Dmm(Dmmx^^^mmE.m.mm<^'^>:^T:yy^^ 
^-r^flfiifiij^iii-cfe -So 

20 ^i"¥®|l|-Cfe-5<, 

137 9f4. I1I7 80A-A' «|{c:?&ofc^®0-C*>-5o 

1118 0(4, iii7 8(DB-B' m^fQ-^ftmmmxh^o 

ms 1(4, ^mm(DiiiL(Dmm<Dmmx;h^^m^m^mm<D-^>'^T>'^<D 

25 HIS 2(4. ^mM<Dm(Dmmmmvh^^^mi^i&^mw(D±^^y^T>'y^<D 

1118 4(4, ^^(DDRAM<D-^>'P^T>-:fU^7ik-^^mmVh^o 
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(Mm(OWM 1 ) 

m 1 tt. ^^m(o~-^m<Di^mx^ s s r amo ;>< ^ y -fe/KD^fifiHssm-efe 

5.0 SRAMcO^^y —1^<Dm^'^f—'^U (BLT. BLB) <b !7 — 
K«i(WL) t<D^MlHS(-gaS$nfc— ^(DigRlfflM I SFET(MN3.MN4), 

10 — *f(Z)Ai^fflMI SFET (MP,. MP2) *JJ:tJ^— *fO«cillfflMI SFET (M 
N,. MN2) ^-J:o■C«fi£$tb-CV^6o 

iBjUffiMI SFET (MN,. MN2) iSiOfigibfflMI SFET (MN3. MN 
4) (in^^r^/l'MMI SFET-e«l^$tb. :ft?^fflM I SFET (MP,. MP^) 
tip^-t^^l^MMI SFETT'fl|^$*V-Cl/^So -r^Jt*?*>, 4® 

15 <^nf^-\'^/U^M I SFET (MN,~MN4) t 2i®(^ p f^^^^/l'MM I S F E 
T (MP,. MP2) <^$^^o^^^CMOS§yT'«^$i^TV^-5<, ^^CMOS 
My^^ y-fe/Wi. 4e.(Dn^-\'^^/W^M I SFET<1: 2f@<Di^4£^Al^*^^,b$r 

20 ;^^y-fe/l'^fll^-t-S±fa6ffi«^MI S FET0 9*>. ^ib^MISFETM 
N3*3j:TJ?:ft^^fflMI SFETMP,f4BlO-r I N V, $r«fifeb.igibffi 

MI S FETMN^jSiU^A^^^M I S F E TMPj fiH 2 (D-f W^—iJ' I NV2 
^^t^bTV^So rtvb— *t<^^ ^J' I NV,. I NV2 y-feyl^P^T-3^ 

25 l^^t#^LTV^6„ 

±127 y 7^:7 n5'^|llSS(D—;&<^Am;'3^^fi. teallffiM I SFETMN, 

FETMN2<^y'-:^. K W ^'O— ^^M I SFETM 
N.oy— KW:/©fdi;^(i. iJ'iliB LTl^^^^tt, feil^fflM I SFE 
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y V ^y^ti y^^^(7)—iQ (2^<^Al^ffiMI SF ETMP,, MP2<D^M' 

tL<Dy-y^, Kw v<D— mx.it3V(Dm.WMs. (vd d) izmm^ti. 

M (2i®<D^ibffiMI S FETMP,. MP2©-f:*LJe*tL(Dy— ^, KWVO 

5 it. mmms. (vs s) , -pij^f^ovt^GNDaffitc^i^^ixri/^So 

1112(4, _hiSSRAM(Z);^^i;-feyl'Sr^i-^®(II, m3^t. 13 2 ©A- A' 
^^y-feyU$r^^-t-5 6^(7)MI SFET(4. pS^^^fg^av'U =^ ^^Ti^h^J:^^ 
10 FETT't#fi£^ix6$Giil^MI SFET (MN„ MNz) *3 iT^lggb^M I SF 

ET (MN3, MN4) pM':7 3l/^4 0S^±tgJ®L^^:?^^fiK^i^rv^S„ ^ffl 

MI SFET (MN,, MNz) h i^ig^lli 5 . ^ — h'MW I, t -m^M^ 

L-C*3I5. IIHKjfflMISFET (MN3. MN4) (4, hi^i^l^S. 

SFETMN.O-;^(Dij^a»^*:^^7f4. T^-i^il^B L T{C^i|0!^iX. ^s^^ffiM I 
SEE TMN2(D-:>J(DH^mi^mm 7 x-iJ'il^B L B (C^ii0g$tUTV^-5„ 
20 p^i'^/WMMI SFETT?fl|^^tb5:^i^fflMI SFET (MP,. MP^) 
|g»I^MI SFET (MN3. MN4) <D±M^^m^^i^lX\r^^o r^lt^MI 

SFET (MP,. MP2) (D^fh'efhn. mm.i(D±mk^mmj::^\^i'm^-t^ 

25 TH ^mWm 13, If 1 4 *3 X)^±m^^P^m 1 5 Lfc^tsJct^ 

/^o-CV^-So Tg¥#f2i:S 1 3f4. AltfflMISFET (MP,. MP^) (D^ — 

mH^mi 5f4. Ai^fflMI SFET (MP,. MPj) K W i^^lt^ L. ^(7> 
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I SFET (MP,. MP2) (D^-Y ^^yumm^m^i.. mnm^-k^mMi sf 

ET (MP,. MP2) <^S^^#|^LTl^ao 

3 Sr^k^^tilW® (Chemical Mechanical Polishing; CMD^-C'^S, 

A^^. mstsXlfmsi^^T^oi^. mWiH^V^ (P) ^-^;*-:/?*Abfc^. 

20 laio, mi l*5J:tJ«llll 2{c:^i-J;^»{c:, S^K l-h(-ifto5llfflM I S F 

ET (MN,. MN2) <D^—hmMe aiSXXJ^m^mMl SFET (MN3. MN 
4) hffi^e b =Sr?^fifei-S„ feillfflMI SFET (MN,. MN2) (D^— h 

m^. mi 3i3xxj^mi 4iz^'txoi^. p^!>^/v4{c:y ^ (p) *:^«fc 
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i^^m^i.. iiKD—Mi-immmM 1 sfet (mns. MN4) c^y— kw 

2^<Dtej^fflMI SFET (MN,. MN2) *3iT/2^CDigiil^M I SFET (M 
5 N3. MNJ dS^^-f-^^ 

mis. g|l 6*3J:tJ«liIl 7{C^J:5{-, ^^iJitCC VD^-e®?^k 

^f|5^ K9-Y^5/=?^>'^-t-'5r irf^ct mmmM I S FET (MN3. MN^) 

15 1112 0. 1112 1*5J;T>*|112 2lC7i^-rJ;9{C, ^^bv- ^ 0_h^(c 

— *fco^0fisiii 1. 1 i^m0.-r^. mm^mi 1. 1 K^i, ^^bv^y^'^^M 

T?i0fife-t-So -^BffiBil&l 1 , 1 1 fi. ^(-?^fig$tt-5 p^-V^vi'^cft^^fflM I S 

20 FET (MP,. MP2) (Dy'-^tfj:^pm(DTm¥^'mi^mi 2 kmm.mz.mm 

±t^—M(Dmm§i^ 11.11 <D— =^^^-^{7 V/i^— yu 9 ^ii CTigi&ffl 
MI S FETMNaC^ K^-r>- (nM¥^^tB1^7) ^JjltJ^igibfflM I S F E T 
25 MN^t^^- hm<16 b{^m^6tJf^^igg$ti-5o *fc. WmW^W . 1 1 c^te 
:^fi. ^y^i? hJf:— /UQSriiDTiHi&fflMI SFETMN^O V (nSi 

^^w^^i) ^i^xmmmM. i s f ETMNg^^y- Ynm^\i\z.nM.m\z.m. 

11 
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m-cmit>^v='>mi2^imvtcm. it^mmm (cmp) m^m\>^xmt 
i^v='>mi2 (Dmm^W'mt-r?>o :i(Dmmn^ mmsm ryy^^^m 

1212 5*5it>*|gl2 6{C^i-J: miti^]) =^>mi 2(0±m^CVD 

jfe-e 3 JiO#M^B V =^ >m 13a. 14a. 15a Lfc^, #^b% V 

^im 1 5 a (D±m^mti^ y ^ 1 6 ^mm-r ^o^u^Biy y ^^i^ i 3 a . 

1 5 a {c(ii«jg^<D7j^r>^ (B) ^^Ab. ^(DmnM^pm.tir^. i^tc. ^ 

1-5o #S^^Vy n^Ml 3 a. 14 a. 1 5 a (D^^^mmmi^. ^(D^m^lC 
:^'>m^^t^:»:^ (BH,) 0«^«r^;t5 r J;or$iJtJ|-r-5o 

m^. 1112 7. 1212 8*5<J;U5|1|2 9{c^-rj; 7;*- h i-v?;^ hm (la^-fr 
-f) iSr-^;^^{c:ffll>y5: K^'f ^ly^Vr^'T-^^bv^y n vjjgi 6 t 3ji<^#ij^^i^ 
15 y=i:/|^13a. 14 a. 1 5 a t ^y<i^—='>i^i-^o ^^^x . MS oisxrj 

7^mmi^fcm. ^t^mumm (cmp) m^m^^^xm^ti^u ='^^mi 7<d^s 

20 mz.. m 3 2 *>J;t>*l21 3 3 iZ.7jk-tX b ^jfeali^ y = :/jlil 5 a <D_hl350^ 

-fkixy =i>i^i e^rnay >'^-ei^5fe-r5ri:t;ij:o-c#^S'>y =1^11^1 5 ao 

18a ^i^-r^o ^Me^BV^y =i>Ml 8 a ^<Dli«H#{C7j^ (B) ^ 

25 I2I3 4. HIS 5*dJ:OT3 6{c^i-=t ptd. v';*- h^^-^;^^^ 

tcfflv^fc -falls' 5^ >'i5^-C#M^BV'y ^i^'l^l 8 a*3j:a«^OT^(^#3i*^^/ 
y 3:^1811 3 a. 14 a. 1 5 a Sr^N°^'-->'iri-5o ^iHl^J: 9 . «MBa«&l 
8 i:. T^^^<*^ 1 3 . ^m^m^i^m l 4 . _h®il^#(*:M 1 575-b/.eSE^a 
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^<Dru(Dmm^ 1 1 icmm.&oiz.m^;^ix^o t.ti. ±m^mi^m i 5 
i^nmM I s F E Ku-^r ^^^mfStv. ^(D±^(DmMssM 1 s i^m^^i^^ 
5 im^fi^o ^m^m^m 1 4 a^^;bm i s f ETo^^^/v^^srw^feb. 

*K6<]{cAi^fflM I S F E T<^S«?&«fiKi-5o 
10 1114 0ioJ;U^I2l4 1 (^^-TJ: — 4^— Ot^JS^t^MtULfc 

^mie/eii io^®fc/<y T^^>'i'^2 i^m^-t^o ^<vr?^^ji^m2i^m 

fife-f-Stcitt, 'fiSJ;ttf^/v-7h-/W2 0 SrJ^fife-f 5 1 tt^i^ffl bfc7;^ M^v?^ h 

T i NfllSr^<4ia^So 
15 134 2*3j;t;!|l|4 3(c^-t-J;.5{-. 1 ^HftSf-fki-Sd ^:f-J:oT, 

^i^^B y => 5 a^fliit^;^ p *3 J; D^m^iB^ 1 8 (omw i^mm l O n m 
s^ro^m^miti^v =^i^m>h^j:^M^mMi sfet(^</"- hi^afli2 2^^^ 

134 4. BI4 5*5J;t;«El4 6(>i:^-t-J;9l-x Ai^fflMi sfetO'S^— 

j^^Hv^y =^ vflitcfi. ^o±i^B#(cy^ (p) *agAL, ^(Dmmm^nmt-r 

25 C^^T'CDX^t'J; , ^ibfflMISFET (MN3. MN4) (D±m^M^ 

fflMISFET (MP,. MP2) tm^^^n^o 

1114 7. EI4 8i3j;t5|ll4 9{C^-rJ: y— hmM2 3(D±m^C 

7.i^\z.mv^xm.\\L^^)-^^ym2A^ 17. 12. 8^ K^-r^ii.xf^-v^i-S::^: 
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i^X'O. ^ii^MISFET (MN,. MN^) oy— K W (n^ 

^:Lt\^xr). HniEI2l2, lll3*3j;t;?|gl4{c:^bfcp<^y-i?/MS^fife1--5„ 

rOji'PtC. *^JfeJ^ffi<?)SRAMt4. ^il]ffiMI SFET (MN3, MN4) 
10 (^±lH5(-A#ffiM I S F E T (MP,, MPj) SriHMU, ;5^oA?^fflM I S F E 
T (MP,. MPj) ^S:mM«it<7)MI S FETT*«|^t-5<^>T% p« -fe/l^<Sr«l 

msOfi. n^-v^yl'M<7)$Bill^MI SFET (MN„ MN^) fcitjs^gft^ 

MI SFET (MN3, MNj ^pm^^/\^kz.m^\^. p^^^ji-mD^mmM 

15 I SFET (MP,, MP2) ^nM^J^/K^ff^^-tSti^^fec^^^CMOSMSR 
AMc^^^y-1ryu?r^-rTOIllT-fo6o 1215 0 <b fufSia 2 <t ^i:b^-m«*BJ b 
^e«t9(-> *^iSff^^<<DSRAM{i, 1^— T'lf-rwi — /v-C-M;it$ix-5ti^5fe<D^ 
^CMOSMSRAM{CJt'<X^^yir/H^-rX;6S;*ci|iS{c:^/h$ixS„ *fc. 
HJfeJ^^O S R AMfi, n M t p M :i-Jl'<0''^mt>^^ t -5 ^ t {^1 i o 

20 -c. 7 2/ j; 5 ^ ^ y #i4(7>*Mt:'bB;5±-e# 5o 

■V^/I^M^tit^MI S FET (MP,, MPj) ^JJSMtHiti b^«'g'^^o^^T|^i 
iqLf:i;dS, — >itOn ^-^^yU^lfej^ffiM I S F ET (MN„ MN2) 
*^(7)n5^-V^/^Mi^^J]^MI S FET (MN3, MN4) ^^M^it-tb, 
25 ftb.<7)M I S FET<7)_h^tC@ag-r5::<t tj^tg-efcao HIS Ifi, n^^^-^jvm 
UmMMl SF-ET (MN„ MN2) ^MM^iti: Lfcp«^y-fe-yKO^flfi|HlSSIll 

— ^{CM I S FET(D_hgB{Cfl^^^iX-5M I S F ETfi, mSL±.^^T^l& 
$4xfcMI S¥'ETK)ic-<xmmmW\&,T^^. SRAM(Z)^fi, l^ibffiM 
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m^i-^m^i-i. wmmu i s f e t i:mm±i^M^ mwjmt)^^^^^ < xm 

t^MmMl SFBT^fcfiU^mUl SFETSr^t&<^MI SFET<D±m^M 

mMl S FET^7^:7°U->->-3 ^^MI SFETXmf^-t^'f>^l-^y-ya>lk^ 

im:^mmy< ^ V ir/K^^'b, -u<DM I s F E T ^mmmrnxmrn-r^ ^tic 

v'g V^r^WffiMI SFET (MP,, MP2) SrlgeM^litt Ufcpt ^ y -fe/UO^ 
flBlHli^lll, Ill5 3f±, w<^p{^y-fe/KD«IEIH&¥®lll, I1I5 4«, HI 5 3 (OA- A' 
^t-?&ofcKlfffilll> HIS 5tt. HIS 3 0B-B'^{C«ioyb:8»f®l§)-Cfo5o ^tc 

ffiMisFET (MN,, MN2) ^mmmMtLtim^(Dmmm^mxh^o * 

I SFET (MN3, MNJ ^la^M^itt Lfc^^y-lr/WO^fflfilHll^ia, HISS 
{i, 1^ C < ii5ffifetAl^Mp< ^ y -fer/Kciol/ ^T. n ^-^^^/vSitej^^M I S 

20 FET (MN„ MNj) Sr^MSIiti bfc^-g-O^flfilUi^lgl-efeSo /ji4b\ 

OlSi[iNB^b(^# 9 ^ib^;'7<^5(ST^«]^J-r mWiMM I S F E T 

Ki^MisFET (MN3, MN4) ^^Stsi (c?i^^-r5;^;6sj;</\ 
25 1215 9*3j;tJ«l2 6 0(i. m 5 8 iCTr^-tMI&tji^^m^^ "^V izyuo^mifin^nm 

. b, ^mmMi s FET(7)y— i7m^5fc^A#'ft*5«9t->^i/^fc^^y-fe/wo^'(ffiiei 

1^121*5 J: tmm&Kfrffiia-Cfe So C:0^{i,^i^ffiMI SFET (MP,, MPj) 
i::nm^mi::mm7!)^!ii''mt^j:^fcii>. ^iH^MISFET (MP„ MP2) Sr, 

mmj£7!>^mm'^mf£mmmm<D p ^-^^/umm i s f e rx-m^-r^o ^ <o«it 
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:6Sprig-efc5„ ^fc. :iOJiSM1«itOtej|^ffiMI SFET (MP,. MP^) n 

T^:^/i'mmw}mMi SFKT (MN3, MN4) (Digptcj^^-rsr ^{cj: 9, 

ISFET (MN3. MNJ ti, S«l (Cff^j5fe$tLSo 

?^fflMI SFET (MP,, MPj) t—n<On^^A^yl'mm^mMl SFET (M 

N,. MN2) t^mmmmt[.tcm^(ommm^m. i2i6 2{±, i^d<^^cm 

OSm^^V±MCid\,^X. — *f(7>p^-V^yWMAl^ffiMI SFET (MP,, M 

P2) iz—Mo^n^^^^-^/ummWimMi sfet (mn,. mn^) t^m^mi^t 

— *j-(Dn5^^r^>/^§J^a^^M I S F ET (MN„ MNj) ,b — *f(75 n ^-V^^/l-M 

igi&^MisFET (MN3, MN4) t^mm.mikti.±m^(Dmm\mmmx'^ 

So 

20 Mrft^^ffiMISFET (MP,. MPj) t—M<D n^^^/Um^mmMl SF E 

T (MN„ MN2) i:^mmmmti.it.m^(D^mmmm. me 5 mcKy' 

FET (MP,, MP2) t~M(Dn^^^/l'mmW}mMl SFBT (MN3, MN 
25 #M^^y-^r/Hc^ol/^T, — *i-<Dn5^^^>yuM^ffiM I SFET (MN„ MN 

2) t—McDn^^^^yummm^Mi sfet (MN3, MNj t^mmmti. 

SFET (MN„ MNj) t — ^<Z) n ^-ir^/^M^illffiM I SFET (MN3, M 
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N4) t^mm.mmt^tcm^<Dmm\m^mx-h^. 

ISFET (MP,, MPj) *j-<Dn^-v4^yuMtejllffiM I SFET (MN,, 

MN2) t-*i-<z>n^+^/wMi^i&^Mi sFET (MN3, MN4) t^mmmm 

—M(Dv'yUy-ya>'mM^^Ml SFET (MP,, MP2) t—M(Dn^^^ 
/VSf^i^^M I S F E T (MN,, MN2) ii—M<Dn^^'^^l^mmmmMlSF 
ET (MN3, MN4) t ^ISf^ttlit Lfc^(754?fifilHli^|2lT-feSo 

{mm(Dmm 2 ) 

ffllilsIiiSlil, EI7ifi, ^^eD-^/ua^mv^^mm. I117 2(i, El 7 1 OA- A' 

15 mmm^ct^<D±m^m'f^^fitcimcom^mMi SFET (Qt) .bi'^ti^ 

20 i^-CV^5„ il^ffiMI SFETQsfi, iiSfMtll5t-r'«fig$tL-CV^5o 

mmmmwpn. ji^^mi sFETQs<Dy-:^^mjti-r^rm^i^m3 

U5±Ji¥^fls:^3 5tt, y V (P) ^s^A^ttfc^Jlg^BV-y 

25 mt^i^fj:'o. ^m^mi^ms mibx^mm<DV'^ (p) ^^^^A^ttfc^)!* 
^^yv =i>mt>i^fj:^. ±m^mi^m3 5 (Ku-r>) (^±ifi5(-«. ^oisptc 

rm^mwm 33 1 ^m^mi^m 3 a t<Dm. i^xxj^±m^m^{^m 3 5 1 
^m^m 3 At (DmK\t. h y^-jvtmm3 e f)m^^nx\i^:b. -rm^^^m 
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5 {C J: o ¥^^{21^^ 3 3 ^±m^Wm 3 5 O^/isfiife ( y ;5SigPFiis6«^a 

10 ih^WSimM I S F E TQ t (D^fii^m^fM 3 4 xm±\^ti^^ V T («^*fci 
rmii-rSo 1-i^j:*p*>, CO h^^^yv»feid^3 6fi, jS^fflMI SFETQ t(^> 

15 (l|jlSoM3) 

1217 3 f±. :^MMJBU<D;i^V-^/\y(D^^m^m. 13 7 4 ccD^^yir/v 
<^«iEl8&¥®l21^ 1217 5(i. I21740A-A' i^{c:?&oyt8fr®l2l. I2l76fi. Ili7 

*lllig?^^(^>^y-fc/Wi. l®<Dgg;Zy^{liLffiMI S F ET (Q r ) i:l^(0 
20 lf#ii-^fflMI S FET (Qw) txmj&^fl. BS^ttS bfflM I S F ETQ r 

^^ffi LfflM I S F E T Q r fi, p M<^S=K 1 ^ tlfc n M<^¥^«^^*iK 

4 1 (y-^. Kwv) , s^i(z>^®(c?^^$ixfc^*-hi^^m4 2, 

hiife^^4 2(D±mzmf3^^fltlnm^^^^i^v =^i^mt}^^^j:^y— h mis 4 3 

25 fCj;oT^^$tlTV^S„ igJ^fHiL^ffiMI S FETQ r C0ij^^#:^^4 1 (y — 

%&iH^mm^tiX\^^^o 

*#ji^fliMI SFETQwtt. ^^ttSUffiMI S F E TQ r <^_bSl5{Cj^J?£$ 

18 
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oxm!^^inx\,^^o -r^^i^h. «#a.^ffiMi sFETQwtt, nmmmx'm 

^'•ym^^hfjt'o. ^m^^mi^m47a. mi^xj&.mm(D d (p) umA^titc 
t;5±^^^{4^^ 4 8 1 4'KN^^w«cs 47 1 (omi^i-t. h v^/uiJ6^M4 9 a^m^ 

ittfi*, ^^aj b^MISFETQr 0±«BlCifgEMfll5t<^*tii 
15 ^ffiM I S FETQwSr?^fie-t-5wt{;iJ; <!), 2 h7>'v?:^^M;?<^y ir/KD-t 

(IISScoj^ft|4) 

^-r^iffimssia, 1117 ei7 7(^>{t;£;-r-50*i^<z)iitB&^ffiii, I2i7 9tt, m 

20 7 8(DA-A' ^{^«io^^ffiEI, msOfi. |2I7 8<DB-B' i^{::jeofc:^® 

(m 7 8 (Dp« 5/ v-^x-?^ — V-C;^ b:feM I S F E T) ^W^m^ik(DM I S F E T 
25 S FETT'^jijc^ixTV^^o "t-^jr^*?. >^y-fe/Wi. mt&^M<DmM 2 (D ^ ^ 

HIS 1~|118 3{i, ^^y-fe/Wi-!r>'>^Ti^:7'^WI^i-5^l&(Z)^mJS^-«i5'- 
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^^Si^y ='>i^5 OA, 5 0B<Dy<^—i^^7jk-r^mmx^h^o #j^a->y=' 

5 y =1 Vl^ 5 0 B tt, i^M«|jt<OM I S F E T i: i ^^igci- SIBIS^* 

HI 8 4 S^±{w?f^^ Ufc n ^^^^/l-mM. I S F E T .b p ^-f^/HVI I S F 
E T i T'tt;i!c l^y^ T S A (DmMm^^^ — V^Tj^-f-^SEI-eij 

S R AMO^ ^ y -iryW^tt^-rSM I S F E T<7>— gP^iHSS^^itOM I S F E 
20 M^itOMI SFET^Srfl&t^MI SFET<?>Ji§|5fC?^fiK-t--5ri:tCj:f9, 
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m ^ <D m m 

1. — *l-(7)^i||fflM I S F E T t , ~m(^mW}mMl SFETt. —m(D'^^m 
MISFETit?^^y ir/V**^ bfc^^CMO S M S R AM^^-t^i^mW 

mtd.—M(Dm^mMi sfet, mis,—M<omW}mMi sfet, ^sitj^wfe 

2 . BGfe*a£M«jtoM I s F E Tfi, ntim^ ^ u -t/w^flifife-r-sfifeoM i s f e 

3. triB«%Mfilii©M I SFETfi. mm-M<0^^mMl SFEX-CfeSCli: 

15 4 . ^iBi!gf^#5t<DM I S F E ^iB— SttO^Ei^fflM I S F E T, HUlB— St 

(^^©jfflM I S PET, SfcfiBufe— *|-CO:^#.mMI S FETOD^^, V^-ri^75> 

5 . fJiE^iy^5g(7)M I s F E Tfi. mii—MommmM I S F E T, mjfB— *f 
(TPlgibffiMI S FET, :^fc(iHtilB— *f<0:&?^ffiMI S FET(D9*>^ V^-Ttb^i* 

20 2«(OMI SFETT'*)5:it^i|#mi:i-Sf«*3jllEl^<Oi|t^ft:S1t^go 

6. Mtem^^it<^>M I SFETfi, mm-M<D^mMl SFET, *f 
Ol^ltifflM I S F E i3XXJ^mn.-M(D'^mM I S F E t Sr#m 
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ms.—m<D^mmM i s f KTisxxj^ms.--M(ommmM i s f ET<^v^-rix 

10. HUlS^M^it^^MI S FETti. HiJfE— ^(D^illfflMI SFET:ioJ;U5HU 

ti-ncommmM i s f e Tx-fescb ^mit-r^m^m 9mm(D^mmim. 
10 3seo 

11. — jlSf<^^2lfflMI s FET^, —M<DmmmMisFETt. -'n<n>f^ 

Uy'>3 V'MA^fflM ISFETt-e^^y "t/WSr^l^ bfcT^::^ U- 5/ a 
StFfS— *|-<Dtej3lfflM I S F E T. f&te— >tt<^^S!jfflM I S F ET. *5j;UftfFfe 

t ^^-r^mmmmo^M i s f ET-e^J^fe$i^-cv^-5 ^ t =twmt-r^¥^mms. 

20 12. ^|Eif6!Mfilit<^M I S F E T«. tUia^ ^ y ■Jryu^Srfll^-r'5{tll<^M I S F 

1 3 . nmmmmm<oM i s f e tj*, wm—n<D7':fu y'y^ i^m.%^mM. i 
sFET-cfesct t -r ^.ft*^ 1 1 * fc« 1 2 ia^<^i|t^«^iatiig®„ 

1 4 . BfJl5i^M^it(^M I S F E HUie— >!t0^fflM I S F E T, gflia— 

25 >tt<^iES!jfflM I S F E T. *fcfimfl2— MOr'y' u- a ^MAW^M I S F E 
T(^9^. v^-m;i^lS<7)MI S FETT'^b-5^<!r€r«i#m<h-r^ft5j5^il lIBife 

1 5 . m^mmm.<Dyi i s f e mt—^<o^s^mM. i s f e gfjia— 

*r(^^lllfflM I S F E T , 4 /ctitfllE— JtOx y' 5/ 3 i^MAWfflM I S F E 
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1 6 . ^mmmmm<DM i s f e t«, mu-M(D^mM i s f e t, mm- 

M<OmWimM I S F E T . *3 i TJ^SfrlH— ^rOa'T* Uy ys i^MA^tfflM I S F E 

17. — >Sj-(Dtei||fflM I S F E T i: , — j^(Digl&fflMI SFETt-C^^y-t/V 

mjte-^<^$ii^ffiM I s F E T{4. ^mi^mm(D±mi:immj^:^m^m^-r^ 

1 8 . mfS.—M(0^^mM I S F E Tf4, ftflffi— *f(^^ilifflM I S F E T(0_h$B 

1 9. n^^^^/VMMI SFETt p^^;^^/VSMI S F E T t jJ^Pj^fe-S-fei^^ 

>^iH]ii§^^«ijjt-t-5M I sFETo— ^ti. ^mw-m^&(D±mi^^w:^^:fj\^i^mtE. 

ji(OM I s F E T xm^ ^thxi^^:Lt^^mi:-r?> ^mi^mm-mm, 
20 2 0. BuiaDRAM<z)^^y-fe/wi, mfs.^mi^mm(OfHm^mf^^titiim(o 

mmMmmmi^(ommm^^- hmmm^i^vxmm^tiit^^- hmmt ^^-t 
^im(Dmmmm(DMi sfkt txmf^^thx\^^^^t^s(^m.t-r^m^mi 
25 9mm(D i^mi^t^mmmo 

2 1. HuteteillffiMI S FET«. p^-r^^/l^^M I S FETT-^i^^tL. 
HiIfEiEiilfflM I S FETfi. n^^^t^/l-MMI S F ETXm!$.^tl^ :l t 

2 2 . mim—s^<omimmM i s f e T<^y— hm^fi. !7- KiHtcs^a^jjcgEi^ 



23 



wo 03/019663 



PCT/JP02/05613 



t -r^tm^ 1 7 msL<o^m^wmmm.o 

5 tulB;^ ^ y -t/W*. M 1 *5 cfcU^H 2 feiUffl p ^^^^jvmM I S F E T i: , ^1 
*3j;t/^2iIibffln=?"-\r^^^^M I SFETi:§r^L, 

mmm 1 *5 j;t>*^ 2 ^mm p ^^^^/v-^m i s f e T(^^:a^*txf4, ^i^^^^^ 

1 i^Xxm 2 teil;^ p ^-^^^/UMM I S F E Toy— hmMfi. ^IE17 
15. ifffBmifei§fflp5^-\'^>/wMMi SFETfi. mlisy— ;^ioJ;t)« K^"1':^<^)— 
Oflii;^;^^ . rnlfEII 1 mWim ^^/u^M I S F E T K u-T J; O^HuteM 2 

mmm w^^^j^mM. i s f e tco-/— 

HtilEl|2*Billfflp5^^^-/wMM I SFETfi. ^iay«-;^*3j:t/Ku^X7>— 

Oftfi:^;d5, tillEm 2 HSjffl n ^ ^/U^M I S F E T O K U'f ^-js J; 0?tfr|S|| 1 
IKiljffl n I S F E Tc^y— ^m^2i{C«^fi<J^C^^igg$i^-5 C t ^mSL 

24. Htj|E||l*3j:TJ«||2iEibffln^-t^^yl-MMI SFETfi. ij^*#:^fe_h{^ 
25 ?f^^^ix^^<t^il#m<t-r^ft5RJS2 3fEic(7)il^:^|$fE•|t^g„ 

BUlB^^y-fe/Wi. ||l*3j;0{||2te3lfflMI SFETt. M 1 *3 i t)? ^ 2 IE 
iJjfflnf^^4'->'U^M I S F ET t ^SrWL. 
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ms.m 1 *5 J: T/n 2 teiUfflM I s F E T <D^ix^'H^mmT^<D ^-^yum 

M I S FETT-fll^L, 

5 mfs.f^mm(D p ^^^^/urntA i s f e t i¥^mi^mm<o±mi^mmj::^\^ 

10 le^llEiljffln^ir^/i'MMI S FET(D KW:^*5J;t;^Wiall2iEi!j^nf^-\' 
^/i-^M I s F EToy— hS®{c®^6<]{e:gEigg$tL. 

IBM 2 lEillffl n ^^^/UMM 1 SFBT(Dh*U^>ioX tJ«MIBm 1 iEKffl n 
15 ^^umM I S FET(7>>/— 

2 6 . mmm i iaxxj^$H2mmm n ^■\'^>/vmm i s f e t{*, ^mi^m^±iz 

20 mifBmi*5<J;t5^2tei||fflMI SFET«, WIEmi*5j;t>*m2l^»ffin^-*' 

25 mJte^^y-fe/Wi. lll*3j:i/^2tei|^fflMI S FETi. ^l*3j;TJ^^2iE 
ibfflM I SFETt^^L. 

Htiia||l*3j;0{||2i^fflMI SFETfi. HftlEU 1 *3 iD^II 2iEi!)fflM I S 
FETO±^fP{C?l^fi£^H. 
mmf^ 1 *3j;U5|g2^fflM I S F ET(D^tt^*iX«. 
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mum 1 *5 J; u«B 2 iimmM i s f e t <d h wmu- YtrnzMn. 
5 m\z.mm.^h^. 

BufS^ 1 teiUv^M I S F E y-x*5 itJ? K W ^liJ^Ol^(O-;^;05mlsS 

coi^oftii;^/iSHfifBm 1 ii»fflM I s F E TO K u-Y ^^fgi^io iU^Huiail 2igi!iffl 

MI sFET<^y^ 

<r>\h<DWstmw.m 2 sEibffiM i s f e to k ^-y vfgjgeis iD^HtiiBm 1 mmm 

So 

15 28. HiIfe^lioJ;t;^||2iZKjfflMI SFETfi. BfllB^^^#^*:S^±ti?f^;?fe^n 

2 9. ||l*5j:tK^2iitMM I S FETi:^l*3J;T>*^2iEillffiMI SFET<t 

WfS^lJS<fcTJ«^2i^&MMI SFETf*. gFielll *3 <fc T>*|| 2 fgftfflM I SF 
20 ET<D±.mcJ^f^^fl. 

H&iEig 1 *5<k tj«^ 2 its^M I s F E T (D^M'tin. ^mi^mm(D±micmm. 

25 Huss^ 1 )6j:um 2 liafMM I s F ETff^y- h mmit. !7- h'm.i^m%micm 
muf^ 1 I s F E Toy-;^*><tu5 >mi$L<^f^<o—i77!)mum i 

^iljffiM I S F E TO K u-r >tg*^{c:«^6<j{cgli^$ix, 
BulEll 2^fMM ISFETOy— ;^*3J:tJ?K^>l' ^'^i^OF^O— jJ^jS^^fell 2 
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5 ^XMt. 

aJltHat^^.?:. mrfsm2iHiMMl SFET(Dy->!., ^^-Y^/uioit/KW^^-gS 

10 m^-r^iLut. 

(e) md.m2fimmt:mm\.x^<Dmm^¥m.it-ri>TMi:. 
s F E Toy- hm^s{cm^6^i-s?(^$tt'5 h^m^mf^-t^umt. 

30. HUfBUliiE^MI S FETft. y—:^iSXXJ^h^U^l^mM<Dff^<D—:^7!}m 

20 JSc<Di^ (^m;i^305WiE^ 1 ^ftfflM I s F E T o K i^-r :^®«t*3 i Tj^ifFiam 2 iEib 
mMi sFBT(DV—hmmi^m%m^mfi^^ti. 

f^(DiiL:^tmmm 2 igitifflM i s f e t o k w-^ ^'gsJ^*j i tKiuteig 1 mmmm 
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